Stract« ^.^s^e^.D,Hsy^>, ^./^^ STRUCTURES RESEARCH 5 / 



TECHNICAL ITOTES 



NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 




Ho. ^30 



LIBRARY COPY 



TENSILE TESTS 0? ROUND^HEAI], TLAT-HBAD, 

A3fD BHAZIER-HEAD RI7ETS 

By Evan H. Schuette, 'Leonard h, Bartone, 
and Merven Mandel 



Langley ^Aemo^ial Aeronautical Laboratory 
Langley Field, 7a, i 



CLASSIFIED DOCUMENT 
This document contains clasfilf ied 
information affecting the Jfetional 
Defense of the United States within 
the meanii^g of the EBpibna^e Ap;«r, 
use 60531 and 32. Ite "tranaiftHsion 
or the revelation of JJhf^onfcenta 
in any manriec. tOp.A!t*unauthorized 
person is prol^^Ced by lav? Infor- 
mation 80 dl^asif i'bd may b& impart- 
ed only .ttf" peraona in., the Mililary 
■Mfl aaY«tl Serrices of^the Urited 
Stttis, appropriate ciriliaQ offi- 
cers 1|nd eraployeea of.tbe Federal 
GevernBtent vrho hare a' legitiidta 
%atare^ therein, ftod to United 
States i^eitizens of known' loyalty 
and discretion who of hecesaity 
BUflL-*le informed thereof. 



Washingt on 
Starch 1944 




NA^lIOirAL ADVISORY OOkMITTBB JOE ABH OlTAirT I G S 



TlOHiriOAL irOIPE ISO. 930 



TEITSILl OP HOtJND-HBAD, PLAT- HEAD, 

AND BEAZrEEr-HEAD EIVBTS 

By Evan H.' Schuette, Leonard M. Bartone, 
and Merven W, kandel 

* ■ 

SUMMARY 



An investigation was. conducted to determine the 
tensile strength of round— head ( AN'43 0) 'flat— head 
(AM'442), and "braz ier— head (A'B'455 and AN'456) aluminum- 
alloy rivets "because of the scarcity of information on 
the tensile strength of rivets,. The results, of the 
investigation are presented as curves that shqw^the' 
variation of the ratio of the tensile strength of the 
rivet to the tensile strength of the rivet shank with 
the ratio of the sheet thickness to the rivet diameter 
for the different types of rivet. 



IHTRODUOTIOir 



information on the tensile strength of rivets is 
scarce, although it is known that, in many applications ^ 
rivets are under tensile load. An investigation was.; 
therefore conducted to determine the comparative tensile 
strengths of round— head (AN'430), flat— head (AN442)', and 
■faraz ier— head (Alsr455 and AN456) rivets. The tests were 
made with special fixtures designed to simplify. the test 
ing procedure. 



SPEOIMEITS AND TESO? PROCEDURE 



!Phe specimens used in the tests each, consisted of 
two sheets of 24S"-r aluminum alloy of equal thickness, 
riveted together with- a single; A17S— QJ aluminum— _all oy 
rivet as shown in figure 1. Round— head (AN43 D) flat- 
head .(AK442), and "brazier-head- (A7f455" aiid A]ir456) rivets 
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wei^e— used. In the' driving operation, a- vibra-^ting gun 
was applied to the manuf-actured . head of the 3'ivet while 
the shank end was "bucked with a "bar, 

The specimens were mounted for test in the fixtures 
shown in figure 2, The small rods on each of the fix- 
tures pass through the ho'les" tn one? of the sheets of 
the specimen and "bear against the other sheet. When 
load is applied, the rod's push the sheets of the speci- 
men apart. Loads were applied to the "specimens in a 
hydraulic testing machine accurate within one— half of 
1 percent. kaximum load and type of failure were re- 
corded for each test.. 



RESULTS AND DISCUSSION 



A comparison of the tensile strengths of round—, 
flat—, and "brazier— head rivets is presented in figure 3, 
Some points are jnissing from figure 3 "because rivets of 
sufficient- length to form full driven heads in certain 
sheet thicknesses were not availa"bLe. Figure. .4 illus- 
trates the types of failure that were ©"bserved. 

The variation in the ratio of the tensile strength 
of the rivet to the tensile strength of the rivet shank 
with the ratio of the sheet • thickness to the rivet diam- 
eter is shov/n in figure 5, The curves faired through 
the points in figure 5 are presented again separately 
in figure 6,' The values of the 'ratio of the tensile 
strength of the rivet to the tensile strength of the 
rivet shank were obtained hy dividing the maximum load 
for each specimen "by the average of the maximum loads 
of thoae specimens that failed by tension of- the shank. 

Figures -3 and '6' indicate that, for ratios of sheet, 
thickness to rivet diameter greater than 0,'5, the rounds 
head (Aivr43'0) rivets developed the full tensile strength 
of the rivet shank, the hrazier— head (AiT455) rivets 
carried only slightly less load than the round-head 
rivets, and the flat-head (AN442) and brazier-head 
(AN456) rivets failed at loads approximately nine— tenths 
and seven-tenths,* respectively, .of loada. at which the 
round-heiad rivets failed. " the tensile strength of all 
four types of rivet decr'^'ased- fn" thinner, sheet -"'"the 
strength pf the round— hea^^ rivets .decreased more than 
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that; of the other rivets, prohably "because of the greater 
tendency of the small diameter heads to tear through the 
sheet. 

ooiroLUsioirs 



The following conclusions may he drawn from the 
results of the tension tests of round— head (AN430), 
flat-head (AS442), and brazier— head (ASr455 and Air456) 
rivets : 

1. When the ratio of the sheet thickness to the 
rivet diameter was greater than 0,5, the round— head 
(Ail430) rivets developed the full tensile strength of 
the rivet shank, the brazier— head (AH455) rivets carried 
only slightly less load than the round— head rivets, and 
the flat-head (AN442) and braz ier-r-head (AS456) rivets 
failed at loads approximately nine— tenths and seven- 
tenths, respectively, of loads at which the round— head 
rivets failed. 

2, The tensile strength of all four types of 
rivet decreased in thinner sheet; the strength of the 
round— head rivets decreased more than that of the other 
rivets, probably because of the greater tendency of the 
small-diameter heads to tear through, the sheet. 
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Figure L-Test speaWn. f,g^ Z." Fixtures and specimen 

for tension tests of rivets. 
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Fig. 4 




Figure 4.- Typical specimens after failure. Left to right: 

Brazier-heal (AN455) rivet, 3/32 inch, and flat- 
head (AN44S) rivet, 3/16 inch - manufactured head sheared; 
round-head (AN430) rivets, 3/16 and 3/38 inch - sheet tore; 
and ro\md-head (AH430) rivet, 1/8 inch - shank failed in 
tension. 
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Figure 6.- Average curves for the tensile strength of four t^^^OB 
of A17S-T alumimm-alloy rivet in 24S-JP alujninim-alloy 

sheet. 



